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(54) CONTROL DEVICE FOR IN-UNE TWO-STAGE SUPERCHARGED DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the opening of a bypass valve so that a target 
pressure ratio can be obtained according to a secular change in an in-line two-stage 
supercharged dtesel engine. 

SOLUTION: In this control device for in-line two-stage supercharged diesel engine, 
when the update request state of a bypass valve opening map is detected by an update 
request state detecting means, a control means corrects a bypass valve opening signal 
to be outputted to a bypass valve so as to be small when the engine speed is not 
changed for a prescribed period, and the actual pressure ratio is smaller than the 
target pressure ratio obtained by the target pressure ratio map of a high pressure 
stage-side compressor by the comparison between the both; corrects the bypass valve il&iiii^ffl^- 
opening signal so as to large when the actual pressure ratio is larger than the target 
pressure ratio; and updates the bypass valve opening map on the basis of the bypass 
valve opening signal obtained at the result of the correction when the deviation 
between the actual pressure ratio and the target pressure ratio is recognized to be 
within a prescribed range for a prescribed time. 
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C4#flFlfl*OieH] 
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EE^flS^' - 1: >St;^K^£ES«!l:^ - f > J: -p -«r ^ 

y &'i&E.mmi$'-^ f ^PbI ws^mass s a^-r -5 aw /n* x 

ass, RI/fKA'f/'?XjiK<0MSSr^tiit--5>'N''f A7.# 

m?:mm-r^^z> iz^mvrzis.m 2 wcMt^y"^ -if;px 
y-j><Dwm^^\z^^^x. 

x > > migii« mt* ^ X > > isieii*«i ttj# s 

;'3^^n^tiMJ±J-r^m 1 &u:m2 ®EE;^(Mttl^Si. 
X > >C5 A?^t;c,^=£;Bltil-r •5X> > A^^^ta^^ 
t. 4>^< i:=bx>v>lEI^EJia<£/17P^-5'i■rsA 
AX#MSv-y:?'t, sgA*-1-/1X#B?a^-yy®MM 

mejiffi <i:x>-:^>ft^^S:A7^-^'i-r^ iismgfiaa 

yfcS-rJ^^AM AX#(DMS*Sit« 

^2 0)JE;^^^^ti5#a{cJ;-pT^tB$ti;t^Ulfflfc 
BIS©«iEM<£j^»b, ^?SiEffitca-r)*ViTKA*l'/1X 
Jli:*i|#®ii-r.5It?iJ2ajail&7*-<-if;Ux>v'>CDM 

MtB^g:tt, Mt'-i'— t?;L'X>>?>(7)51^«S®^^ai 
TS, ^*]B4lcf2«<Dit5iJ2Sja*&v''f — if;wx>i? 

CO 0 0 1 ] 

mm.^ nti^]s.m.m^ - 1* >si/M:ee®#j^ - 1* > t . 

ffiSffl!l^'-tf>tCj;oT=&>«r)iK®!i$n^i8!)ESffl!|3 >y 
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EESfflJ^'— tf>8 1 {ci-DTffii&$nsteJEaMn>:7' 
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Z> 1 4*^iB|g^nT(^^-5>. ±ffitoAW A'T^^BS^T-v 

^:xLy'jy^^'m&%.mz^\^^x%.^umm.h^t^ 

i!#e>05»e.ns<t5t^^$n«.. 0 9 {cs^-r«e*©A' 

-TAx^wsv-y y'a, M^c:;-r^x>i7>|p]e3ss«s^ 
3 b oiHIe«lc^co®^®tf*^lic^i^-r-5N c srMi^ 

=SibT5£SbT43CI. ^aibfcX>v>!5Itejg^A^^ 
N c Sr![#^U ^<0N c fr*tJiS-r2>AM AX#lifl[?£* 
^TA-f A7.#S-$iJI?bTV^^, 0iJx.Ji. X>i7>[5Ite 
MS*U 1 0 1 r pm~ 1 4 0 0 r p m(C-^Sn-5«^ 
tt. Nc = i 2 5 Oto^i^tC-^Sn^tW^b, 125 
0 r pm{C^^t^^46^^$nfc«3l7SA-f AX#M 
^g, ^SD 1 5 %P^^(C*o'$aiJffll2-ff 5■. 
C0 0 0 8] 75:43, ii£*tt@9lc^-rA-i'AX^Ii«T 
<y N c ffli®ffi{c:A-f AX#Ma[©$!lfflI*— » 
TV^'^*^, ^IIS<)(C«^0-^CiNc(DA*'rAX#g§S|WI 
±T,«JgffiFBlb-&t,i, x>v'>IeII5igftStC-^s6^^A^ 
(CAM AX#giS®a®€:ff O C:<hfeai5l5-5, 0iJAtfX 
_>i?>llFte3$«d«l 1 0 0 r pm©S?f{C«. 5%+ (1 
5%-5%) (1 2 50-9 5 0) X (1 100-9 
5 0) =10%. -r^^OA-fAX^g^aS: 1 0 %i:T 

CO 0 0 9] 

"ofsMmm^f ^ —'^}V:sL>V'y\zi6\j^X\~X. #x 

*&x>v'>m«WMtetfeM{CJ:0^^-rSM^ 

^'ftt)X>>'>S{CS/ftoT< -5, ii^JCA*'!' AXJl^CO 
ilf®l»€rftdfflibTViSA'-r AX^«iSig-c/ 

©Siiiitfclc^^tb. .S«0©SSIMa*«»6.ni&<!^ 

CO 0 1 0] /N'-f A7.*(Dpa/&te^{c:^bT-rnT< 

S t SfJEglfidiS' - fcf > i:®EE^#J:J' - b: > <h 05 tt^lt* 

/6^@^<i:S75:oT<-i.fcse), X>i7>(©^S^^|±S:^fC 

(C, %\Z]^±i^^^\^X^^<DW.tiYt\Zf^^^r>\zn^ 
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CO 0 1 1] :*:3^BJ«Kii<D,^(C^^;fe$nfc=b<75-eg) 
[0 0 12] 

S^^SSSfCit^J fCiHS S nfcJiSJESM^'- 1' >SimJE 20 
> IC J; o T# 'Jr ^Ift $ n ^ ilSEESfiO =1 > y U •i' -y-RUtig 

3l^-riA''r/-?>!,ilS&. S-lX^/N'-fAXilSSc^MSSrHI 
as-rSA'-fAX^t^ffiA. x>v>lElfejiS{Cf£;DT 
KAV /l7.#CDM«*iaS-r^ J:5 fCiWfifebfcitanj 2 g! 
iaS&X-Y — t';WX>v'>CDftDIISB(C^3ViT. X>v'> 
!HlfeiSa?^^ttl-r-5x>v'>[HlS51S^ffi#Si. Kii5 30 
ffi^fli] n > :^ it® ±^fiij t Toitfi!l(^^^ffi;^r S^n 

cDA^5fttii^«iai-r^x>-:^>A^ef^tij#:St. />7j£< 

I X > >7 > [Hiejs a / 1 7 ;* - i -r -5 A' -r A X * B§ 

X > >ft ^gf 7 P« - rS' i -r S ii51£©{P.!i n > y >;/ +}- 

MMWrM^t^M«iai#gtC± D ^AW AX#^SV 
(7)M«fS*t»t^/5i^ffi^nfe<i:^tt. x>v^>lHllto3SS 

MA-f AX tB*-r ^> A'-f A X#KS«^ S: A'-l- AX 

m;^rtt 0 feic^ i^^-^ttS/N'-r-AX^MSm^^ AV 
AX#Ha*s?'c#<^d:l.<fc5lc:ffiIEL, Kltffi;^J±<i:iS 50 
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B SEE ;^ Jt t ® ffiaT&iBf « ® W ram ^I5H T ^ t ^ 

s^en^t^ic, MffiiE©^*»enfeA-'f Ax^ws 
CO 0 1 3] sfc, ^^miz^nu. ^^'-if;ux>->- 

- f >(C ^ T«- 'i' |g» $ iSiEg#J 3 > 3/ U -y-S. 

fin <h ^ ii5ffig#j 5' - f > i ^ - f >ra ® sms 

SS^aM-r^-AW AXiii^, RtX^A'-TAXilKWSg* 

^PSf-r^./N'-r AX^iSffix, x>v'>[HiS3lS{CJS: 
UTM/^-f AX#® M^SrliSt-^J; 5 fC^fig Lfea^iJ 
2gjai&-x-C— lfJUX>v'>roftJJW^g{C*3ViT. X> 

^ti^'nMai-rs^ist;cii2<DiE^«iffi^^i:, x> 

v><7)ft^^«Sg€r«l!lir*X>>'>ft^^«ltB#g<!:, i> 
75: < t X > > in e a ft * A 7 - 5^ <»: -r ^ A*-f A X 

^m&-^yZft. MAWAX#B§mv-yy(DMff^*t^ 

M^^ai-r^MM^*tt^i«^ffi^©t. x>i7>[5]eig 
-^t^^-v >^tao'#^A-'r /'?x#®i§ft<£ft^b^A- 

-f Ax#S:$ilffli-t-^ft!iW^iS:i, KftdW^a 
tt> KHSfS*<^fig^^itlS^aJCJ:ID®A'f AX#IBftv 

>:/ 7'W JEff m $ nfc t # «, x > xg^ 

titf?':/^i,z^K)miti?}Bm!Etiii.iimmi. ^2® 

m^i^ai^^C.i: o T«^m $ tifc^ttS fit 

lt^J±«LT^(7D{i«{cS-:5#A-'r AX#WS®«IEM 
^ES^ffU ^aiEffltcSo'tiT^A'l'AX#M;g-7-y:7' 
^H^f ^, Cli:$it#i5:i:-r^ia^J2gjiJ&T^^-if;l/ 

[0 0 14] ±mA-iA7.^mm-^'y:f<Dw.mm^mm 
mm^mt. v^-^— tf;ux>i;>ro3igaa[ffi^Mttsb 

TfeAV^U, A^«J(C#;^ensM«f*S*r-5^BCX 
« X > > CD f^K^K^T f -7 - L T X > 

CO 0 1 5] 

rs^m^-^ntzW-m 2 S3aji&5='-i' — tf;ux>>?>©$ijw 
:mmmm\z^^^'z\i±.m^ s Lfese^coit^j 2 g 
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[0016] El 1 t^-rnifij^Mc^viTtt. iSffaflu 

n > 1/ y +»■ 7 2 <7)±S{S!I t Tim\(D^^!£t}^^n'e 
li>7'^>:/-y-7 2 i{£lEa^=i>7'^>yy-8 2 iWlScD 

ms.^m=i yzfvv^T 2 ®Toitt!i®K»ass 5 icieis 

0, x.>-:^>A^^ (LD) tvT<Dmn<^iim (q) s 
^air^x>v'>:fti^«^ta^s«:#bTVi-5, 20 

[0 0 17] mtz, m'm^mi2\t.. ±15^ 1 c^nti-fe 
>-y-i 5Rum2a:)E.:^±>'&i ed^e-w^^aiffi (p 

1, P2) ^fflOiTS5ffiaf!ln>7'^•y+^OJl^^t»-tr 
**^ffi:t;it (PR = P2/'Pl) ^£«l!L-r.&. MtcftiJ 
W^ei 2«»!lW±i£^®i:fd;^; ^P^ff-i!!<75fca?)<73:$'^ 
v^tg (T) isJ:n^aif5'2^)U-^>^^^i3'^>Y- 

t^ti'Oy-^mm (f) ^*bTv^^, 
[0018] :^^m<iy^mMm.-Q\^. m 2 jc^-r j: ■s is. 

) N c4S{C-?-W;-^'f A-X#5BSX (Nc) dt^^s^tcMff 
[0 0 1'9] 2|s:^BJ«mi*ig}^^tC:fett-5Wffll¥^a® 

frbfc^fcx^-h-r^. x.y'jycDtkWi'mmii.nm.i^ 

h-r^t, ^-rXx-y^S 1 {c43I.^TX>>'>lHlfeji* 
Mm^g:i:b-COX>i?>lHlte3g!£-fe>tM 7i>^>o<Dim 
■ aiffiN e SrX>v'>lHltejgSN 1 iLT^^iAtr, :^7=-: 
<;/ y s 2 ■^ttXT'-y :::^S 1 T^^!^^Ji^fcN 1 

c^«tc?*;^:^*n'f>''?7.#MSx (Nc) s^tf^b. 
A-;i':7'MJSMW«^vi:bTtb:>3-r-5 (v-x (N 
c) ) . 

[0 0 2 0] Xx->:7S 3(0*lJ»fX5^;/y«A-</'<X# 50 
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2{C5^-rAVA7,^igS-7.<y7'{Ctt, N c fflJ^SlCS^ 

(Nc) tUTE^^nXVi^, Xt^^T'S 2K:ietiT 
:^SONc®«*«iNf«$nT^i-5©T?, ^SfSNcffi 

c) i:^ffiro*M^^fS§SIY^C«^••t«ig-r^ (Y-Y 

(N c) ) . M^m&mm<Dm mz.\t5 ooo kmst 

»rS*X>l' y9-AiON\Zf3.-:>T'^^^i)^^mm-r^o Z.Z. 
(N c ) < 5 0 0 0 kmT, d^-oSffS^X-f -j9-ffiO 

T.mm^n'^%miLm\z^^^x. ^^^^trn'^^fr^x 
%m^mffi^m.\z-m.m^^^mm^Wi\z^7L^ zl htm 
*sxY-y5^i 8w;r<fcTfe^= 
[0 0 2 1] ts.i&. ^W\m^':>fs.-^txk.i)-^^z.z.xu& 

i:S:«V^Xfc^Vv„ ^-r^tc:x>-:x><D^5Effi«S^£^a3 
f -2. is6 ©-f^ffl MX- Stl«$DM7'j: -5 M ^ffl ^^X fe* n 

xtt h* ^-f A*-*ttt«[cjtf^-c^^#i!iX'r >>5^x^M 
fc^Msn^ n > h'o.-^*^ «Mffs*M-^x*o X 

[0 0 2 2] feU X5^>y 3 lC*3liXM»TM5}</0>** 
^ (31«E®3tfTiEiSI-*MjESfSBil>= 5 0 0 0 km 
OR 3EMil*X-f 'y^^ON) t«Wf$n§»-&«7.7^ 
-^ys 4{Cjti&^, ^-rSjBfS^^^^bXd^SW^WT 
s (C-^V^X'J-fe-V-h (T s = 0) L^J>i7> ^5:BB^6■r 
^.■ ;^{wX7^-:/-:/S 5X, 5Sci6X^^EOX>i;>|Digji 
S (N2) *4^aiL. 7.7^^;/7'S 6{C:fe'ViX±feX5^«y 

s 2 X A'-r AX # g^s >y <k 0 # ^ $ nfc X > v' 

>[Hieji«««OT4':*:tt<i:bXCDNc <h©{iM$lll^-r 
■2), ClCDNc ttXT-^v^S 1 {CX^dJbfcN 1 iA-r A 
X#H«V>yyiCSt?< 'broXfe^. •€-bXN2*iNc 
(bu^5 0 r pm|*I) t ^fCCD^SW5IigX 
ab^iWK-r^o 3EtCX5^-:;ys 7XttTsCDH-BtB§te 

/^i^e>3 s e ceAJi^3abx(/^^/0^s*^Sr^ig-r-g), cn 

fix > > IsKsaSdi^^fc b X*^ ^. n > 1/ 
)E;t)i±:*^*^^-r -&SxroB#ffl$r##.bfct><7DX^l9. 5' 
v^— cD!t#tt, S:D^?F^-r^ffiiglcj«:Uxft 
«(riS^X^-5fe(DX^S. fcfcb. i:--rb*jB#wicJ; 
^^'fvfcse-r> JSjgb)W-5^>Jc<J:5*^7>^'(CcJ: 

r^XfenltgXS^. 
[0 0 2 3] XT^-yT'S 7 (Ci31/iXT s (Dl+Pf/O^ 3 s e 
cJ!J(±SljlbXVi;a;t.^«-&«, l^?>'X7^>yyS ^iZMKi 
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^fi © X > > SIESffi N 2 N c jfil^tC t f $ D 

LTt'^^ ^ testis 7^-7 T'S 5, Xr-y-fSG) L 

[0 0 2 4] XT^^y^S 8»C*3ViT. A>:>>:5'F^U-ir 

7i^e.ft??f (LD) t:«iui-rs. ^mzitTi^-tjv-^y-*)- 
v>iHieja* (N2) ^/ty^—s^t-r^me^z^T-k . 
>ft?^ (LD) tbT^ttsrs. 

[0 0 2 5] ^^}C7.^>y-/S 1 OTH, ^(DT.'rvZfS 
9 (CT^tfcibfeX>v'>Al^ (LD) tX>v'>!Hl^j£ 
) S (N2) S/-^7;*-^'i:-rsia4lC^t-J;p/^£SSffi 

;'3it (PRt) SrM#-r^= :iOB^iE:^3itv-vyaii5 

■5, IEtcS;BES:ffl'Ja>:;^U'';/-thODJ:SfEffi!ltTs9Sffl(ItCiSS 

$ nfclE;tf^a:5#Si tT<75^ 1 <^3JE;'3-tr >-y- 1 5 S:t>' 
^2«)JBE:;^»-fe>1t 1 6;6^6<0^ai^^ (Pl> P2) 

m'^^^xEE.t)a:^mn-r^, mmi^it^-^izmtiit (p 

R) «PR = P2/Plfa5^, 
[0 0 2 6] X7^-:;Vs 1 1 tC^feV^^T, %(Ji7s=rv^ 'S> 
1 OfCTSiaLU^fciE;'?]!: (PR) S.r/S^JE;':^ (PR 

t) Sriav^T-ewii^ crns) $«#Lv ^a>BSEE 
o'3jt(PRt) tc^c*T^-rna<D#j-&' ( 1 (pr-pr 

t) /PRt I) **is6, ^<7)M;S^ffF^|iSffl (£) nis-^ 30 
') 0. 0 3g^ (2~3%) AWSLV5>. Sfc. W^ISff 

(e) *;>c^je){cig:«r-2>:^*<asLvn xx^y^si 

.k'Sawrn*^*^* LTv>'^ t ^j?) 6 ti^«-&«x7^ •> 
• :/si2Ciitf.. 

[0 0 2 7] X7^-;:/S 1 2-ettA'-f /tx^MSM-^v 40 

# 51 Jl? V J; D jg,=^ti:» ® 6 T£-^dJ & ^ » -C" A< /I 
X^Uft^^ V < -r J; -5 fCA'^ AX#M«fi-^ 

V^rffijEf ^, CW^-f'- KA-;/^iiJ||tCO^iT«P I 
• D^m^fi?fflU, ■(SS(Cht«SJLfcA^^-^7i:<iaroi£ 
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lCH:«^T-5A7><-5'^#«bTA*-f A7.#MffVtCM 

f^ttlEM (a) *^^^$n^ (V-V+a) . I¥SB« 

'wmmr ^ . ^- - k a* -y i 



-5^^- h ^ffit-d J; 0 x>v?>|Elte3ia7!i5N c IC 
Jc*V^b5«5 0 r pm£i±-fnfc«-&«M«if^lil*SPJ?g 

(s 6-eu^->$n'2)) f-ScfcpfcT'^oTt/^ 
■5, ceiTtsP I DSP^fT^cit, ii\,tc-m-y 

T«a<&SiS-r-5fc«)roaW<i:bT, P I $!l^S^Vi«P 

D affl i-r ^ :^ i: jSl:S«^*^'5lBg-e S ^ o 
[0 0 2 8] ±t3Xx-y7's 1 iir*f^roii;'3H: (P 
R) t.nW&tiYc (PR t)'*^BS-i6c-r^ CrnTiieEA 
rt) tHNJWf$n/tJlg^ttF?&lt?OA'j?>h (.7.7- ^yZ^ 
S 1 3) L'TBfSlHl^4'(CEE::^j:b!5tSSlE;^Jit(c?tLT 

m-r^, z.<DYt:i3^yh^\zBmmt}]ic (PRt) 

el5iS©JE*Jt (PR) d^Ttifc^-^ (X^^y^S 1 

0 ) ttus 7 ^ - K A* ^ ® ffli * *jg-r ^ r t\zfs.r). 

x>v>StejiSN 2*m c:!5^e) 5 0 r pin£;±-mfe 
[0 0 2 9] X5=-'y:/S 1 4-CFd?2 0 * > hM^fc 

Vi^i:*lJ»r$n^CDT, Xf^^y^S 1 5 {C 51^9-. 
^AMA7>#^SX (Nc) ^, MaESnfc^ffroA-T 
A;^#iaS'fi^VT'M«Tf ^. c:05Bt(CttA*-l'AX#5l 

fcs^-r<t 3 \z. n-i Ax#Ma*^Mtf snfc«-&icii. 

MffS9<OM*Nc«lCXo 1 d (Nc) tbT^^f 
■5, Xo 1 d.(Nc) «X (Nc) 
T?»* (SV^ttBStS) $nTL^-Qfc»^0A*-yi^T>y 
yfflCO-f^ffiHtbXMJ^ LfcO, Sfc. X (Nc) iX 
.old (Nc) *tt:RbX*^Otc{SJI*t:^#Vi:®-&« 

[0 0 3 0] e4±fcj;0, A-f AX^MS^-yy^M*? 

J; 0 X > V >(Eie3SS J; ^ A'-l- /I X # M JSftiJ^d^'lU^ 
.«^TaSbfcJ;-5{Cil;^^75:<75;oTt^Tfc, ^^WtC 
. Sfc«ffi«{c^iE-c^ii:^j2 Sii^T^^- -if;i^x>v'> 

^ J: 5 C 7 ^' - Yn -J *J« biR^ b fz<D-^mm 



( 7 ) 

II 

[0 0 3 1 ] :!^i,z^2<Dmmmm^pj.Tizwimt^o n 
^■rm5(Dyu-^^-hizm-:i^mmt^. fs.^, x 
[0 0 z 2] mi<Dmmmmtmmiz. -x^-yzTsi^z 

*5t^T^"f^— ^tglCifPTsdtS s e cSk±\Zts.-DpL 
«-&ti7.x-<y:^S 9, -T.y-y-^Sl 0\zmtS. T^^-jZf 10 
S 9 , Xx-y 7°S 1 0 (Ciitt^f^ibttB 1 ©*Sgfl^ffii 
±<1^— CDtf&D, eSffi:dtt: (PR t) .hllfScOEE:^ 
Jt (PR) ©si^*fT5. :;^c;^7^«;/:/s i o uca 

i^f, '^W.'E.ts)AL (PRt) t^KOEE^^lt (PR) i:0 

^M>6^e.■?■cD^Mtc^ci;l;fc>'^•'fAx#glS#■^y (=x 
(Nc) ) (cjtt-rsffliEMH^SJit-rs, A(*:e<jc« 

H = VX ( (PRt-PR) /PRt) XK 

mir^b is.'x. >~j> mteM* t.x.>p >fti^ ^ ;< — 20 

Sn-S)J:5(w)5:oTti-S), Vx (PRt-PR) /PR 

tttffi:trtt:W#ns&tt;^TJI5SL, 

BBS V ic^nt S d t tc J; 19 *M;5:ffiIEffi$SIS:-r © 

Tm;'3 It < T v^. ^ fcj6-a 

< is.is^ts.fs^^i\i\^n.^^iii. 'mzm.m.<nmmt)^'pts.^^m't 

•SL/tO LXfe^Vn ST-5lcaS75:<D«, 40 
[0 0 3 3],i»;tc:;^T-^/'7'S 1 0 2Ttt. '^-T.tTi^ 
'fy'^X^PF^SX (Nc) *JM»r$n-g). X (N c ) jS^JPt 

hmm\z^(Dm<r)-!^m(r>mr^mm?.m.-^n. sfcsff . 

[0 0 3 4] t>(.±<D J; 3 \zm 2 ©*;^®^T«,. iSffig 50 
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[bo 3 51 • 

^' -If ;l-X > V > :fe l/iT ii5JE©{iJrogp^ - f > ^ A* 
/ X -r -5 A' -f A' 7> il S§ 43 J: A -f / 1 7. ii g§ {C A -r / 1 X 

^^mnTziyyuyi)-<Di£tiit^mm-r^^oizi.rc 

[@B«)f8i*^Ui?^] 

[01] *^Bj{cso*#itfi£$nfcit?ij2©jais&7'^'- 
m2] \&m2^mi^'f^—if)\^3:>i^><Dmn.mmz 

tait e.nfcA-'f AX#WMA-^ >y 

[0 3] ^mm&-:^<fBi<Dmmmmt:^-rmn2^ 

®Jii&5r^' —fe*JUX>v'>CO sating: (CPt3-5> 7 D—5^r 

-h • 

[1214] *^BJtc*3tt^B^iE;^rtt:SrsK«6-5-^>yy 

[US] ^^BM(Dm^<m2<DnmMm^^-rmm2^ 

m^^y'-^ —ifJUjLyi^xnm'm^mzmtj^ya—^^ 

m 7 ] *«B^cpto-g. A'-r A7.#ffi£gaiE«icv-:/ y 

[08] «e*©iE^J2gal$&7^f — tfJPX>-i?>roSifi)c - 

m 

[0 9] «e5!5S«Ci3tt^A*-f A7.#i8«-7u'y 

[^^^coI^^?g] 



2 




if;i/x>>?> 


3 






4 






5 






6 






7 




S JE a flld 5^ — Ji^ ^ ^ — V ^ — 


7 


1 




7 


2 




8 






8 


1 




9 






1 


0 




1 


1 




1 


2 




1 


3 


. 1 4 >i$^-^— ^ 


1 


5 




1 


6 


m2<7)m:/3-fe>'9- 


1 


7 




1 


8 





4 > 



mi] 



11 



'3 



IS 



13 
5- 



72 



7 



^6 



n 



82 



T 



10 



12 



K-9 
6 



a. 



( 8 ) 


















ft 












(LD) 













[122] 



(Nc) 


750 
(-800) 


950 
(801 -1100) 


1250 
(1101 — 1400) 


1550 
(1401—1700) 


1750 
(1701—2000) 


2150 
(2001—2300) 




X (Nc) 


OK 




16% 


35H 


51 96 


55 96 




X old (Nc) 










60 9« 


6B96 




V <Nc) 


laOOOkm 


E.OOOJcro 


10.000km 


5.000fcra 


10.000km 


S.000km 





*m&mm 10.050knwX«itt6.000km«r::fi£ 
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[138]. 



5 - 
13 



72 



82 



10 



12 




ft 

7'^-b;UH50K (LD) 



,K(:*:) 




yt-f/Tjc^g^n,:/ r«^) 



mm (Nc) 


750 
(-800) 


950 
(801 —1100) 


1250 
(1101-1400) 


1550 
(1401—1700) 


1750 
(1701 —2000) 


2150 
(2001-2300) 




X (WC) 


. 0% 


5% 


1596 


3S96 


50 96 


6596 





{ 9 ) 
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CIS 3] 



^ i V^X (Nc) i 



XY-Y(No)a50CX3km7\ 1^ 

A Yes_ 
^ ' TS°0 



SI 



CHEZ) 



7^ ■ 




S9._^ . , 

1 LD*-Q 
SIOn^" r- ' 




3^5 1^03 

' 1 X(Nc) -^V } 



3S 



SI 



CEI5] 

J. 



" 1 m-»-Ne " 

V^X (Nc) 



Y- Y(Nc)fc5000knr)? 
or 

SW = 0N7 
TY6s 



No 




X{Nc) *-V+H 
I 



) 



